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PREFLCE

AUTHORIZATION .

{

Specific directives for this investigation were
issued in Bureau of Ordnance ltr, EF37/i8-3(Relf) dated
27 December, i943.

-

OBJECT
To make a complete physical, chemical and metal-
lurgical exemination of one round of Jepanese 20Mmm LeT.
Oerlikon smmunition, CEE No. 3448,
SUMMARY

A complete study has been made of one round of

Japanese 20mm &l OQorlikon emmunition, The projectile

s shown to be of unusual design, having a soft copper
oap and a large oavity whioch does not carry s fuwze, It
appears that the sole purpose ol this cavity is to bring
the welght ot the projectile down to the weight of other
20mn Osrlikon projectiles. The projJeotile has bean

machingd from ber stock of good quality plsin carbon

{15 C) steel. ‘The cartridge case is of stendard dew

sign and podsesses no unusual features,
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e INTRODUCTION.
One complete round of Japanese Oerlikon, 20mm
iFo, alreraft ammunition was received by the armor and
Projectile Laboratory for a complete physical, chemiaal °
apd metali t d fure
AP BE S TR SRR SR R SRRt 8RS YO e T

be conducted.,
Il INVEST 1G..TTON,

Figs 1 shows this ammunition as received and in
cross section, The cartrldge case is similar to pre-
viously examined Jepanese 20mu, "short case', Osrlikon
cartridge cuses and possesses no unusual features; the
sels projectile is unususel in that it uces a small copper
cap which is not needed ror streamlining. The large cavity
oarries no fuze and is apparently used for the sole pur-
pose of bringing the projectile weight down to thet of
othor Oerlikon 20mm .rojectiles. Ths total weoight of the
projestile is 124 gms., which compares with 127 gus, for
the He E, and 123 gms for the H.E.X. projectiles reported
on in NoO.L., sketches 70732 sné 70731,

There are no identificetion rarkings othexr than
those noted in Figure 1l; the projectile is 1dentified
by white paint,

CHEMICAY N.LYSIS

Tablo 4 prasents the chemical anclyses of the come-
ponent parts of this emaunition, The ferrous enalyses are
spectrochenicel with the exception of ocarbon, phosphorus
end sulphur which were mede by standard wet ohemical
mothods, «oholyses could not ve made on the basa plug

_ heoauso of insufficient scmple.

ILBLE 4

chamiaal Anelyses of Jepanese 20mm Ooxrlikon
.itupo Jtmtmition. -

Projectile C P § Ma & - oOr Ne Mo
B("dy bbb .031 1027 .62 20 ,o% «13 N -

53, W28 1425 W13 W3

Base Plug = == .




Mo o s

L P .

Cew L.

Rotating 100
Band

Copper Cap 100

Cartridge 70,1 29,8 ,02 ,L001 .03
Case

The projectile analysis corresponds closely to
SLE 1045 steel, the chromium and nickel present probably
entered from scrap. The analysis of the bese plug is
unusuel in tiet it corresponds to stesl of SuBE 4100 series
end represents better quelity then the projectile proper.
It is probable thet this steel was salvaged froit scrup
stock; whatever the reason for such uneconomical use-of
alloying elements it is indicative of an economy hard
preéssed for manufacturjing facilitices,

MLCROSTRUCTUR . .ND Ky WU 4 CTURE

The msorostructure revealed by the etch in Figure
1 shows thet thig projecetils was machined from bar stock
of oloan high quality stesl, The oomplicated contolrving
of the ocavity wes formecd by e boring operetion which ro-
quired painstaking machining. nll mechining eppesrs
to be of good qualitvy.

The cartridge oese a.pears to have boon nede by

“sonventional de p drawing of o bress dizec, It possesses

1no uhusual foaturcs,
MICROSTRUCTURE LKL NHELT TRELWTIERT

" Figure 2 shows the stohed oross section of this
projectile together with the microstructurus end herdness.
of representetive scotions. TFrom t.ls deta 1t appeers

- tnat the projectile wes glven the,rollowiug heat treat-
ments: ' -

(l)',austenitizeﬁ, quenaheﬁ'end tempored to a uniform
spheroidel structurc. (Strusture of buse.)

" {2) - Nese dipped into a molten metalllc bath to ap=
¢ proximedeoly helf way slong the cavity end held
. untill all of the nuse scvotion was sustenitized,
{3} Nose quenched to slightly above,ﬁbevbeurreles.:"'
{4} Stress rélloved:by tempering et & low temperature,
e i age T i




MICROSTRUGTURE OF JAPANESE 20MM A.P. PROJECTILE

CONFIDENTIAL

MARTENSITE HARD. 62Rg
MAG. 750X ~ETCH NITAL

MARTENSITE AND
PEARLITE HARD. 35R¢

(CENTER)
MAG.7S0X-ETCH NITAL
PLUS PICRAL

CCPPER CAP

HARD. T0Rp :
(SOLDERED) \

FERRITE AND PEARLITE

HARD. 28R¢
MAG. 7303~ ETCH NITAL.
PLUS PICRAL
COPPER
ROTATING BARD 8
HARD. BORg™ 3
SPHEROINTE
HARD. 19Rg

MAG. 750 X-ETCH PICRAL

SPHERQIDITE RARD. 19R(
MAG. 750X~ ETGR PCRAL

h ANALYSIS
PROJECTILE: 46C,62Ma,.03P,.0275,.205i, 0601, 43K

FIGURE ¢
APRIL 6, 1944
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These series of treatments produced a projectile with a

‘hard mertensitic nose and a center partvially transformed

to mertensite end pearlite. The mod-body section, which
was austenitized but not quenched, trensformed to a peer-

. lite plus ferrite aggregate, The base seoticn (and basse

plug) are in a soft, uniformly spheroidized condition,

The non-uniform appeerance of the herdened zone
in the nose section is due to non-uniform quenching of
the nose following the nose dipe The cause for this may
havs been either the presence of scale or the adhercnce
of metel from thc bath, serving to hinder the guench at
these points, The presence of a pearlitic reglon at mide
body is cunsidered to be detrimental to the ballistic quality
of this projeotile. This structure could have been prege
vented by & complete guench of the projsctile,




